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(57) Abstract 



A side curtain airba? (72) extends from an A-piilar (30) across a B-piUar (32) and be secured proximate a C-pillar (34) of a vehicle 
When inflated the airbag is of sufficient height to extend from proximate a roof rail (38) of the vehicle to at least the lower edge of a side 
window of the vehicle. The inflated airbag is disposed between the vehicle occupant and a side portion of the vehicle. A side curtain airbag 
module system furtner includes a flexible tube (70) having a plurality of openings along its length to distribute inflation gas to the airbag 
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SIDE CURTAIN AIRBAG SYSTEM 

3ACKGR0UND AND SUMMARY OF THE INVENTION 

5 The present invention relates to a side curcain 

airbag designed to provide protection co vehicle 
occupants during a side impact crash or rollover 
event. More particularly, the side curcain airbag 
module is mounted proximate the vehicle roof rail and 
10 concealed by the headliner trim. Upon impact, the 
side curtain airbag is deployed between the vehicle 
occupancs and intruding object to protect the outboard 
front and rear occupants . 

Accordingly the invention comprises a side 
15 curtain airbag system having an airbag of sufficient 
length to extend from an A-pillar across a B-piliar 
and be secured proximate a C-pillar of. the vehicle, 
the airbag, upon inflation, is of sufficient height to 
extend from proximate a roof rail of the vehicle to at 
20 least the lower edge of a side window of the vehicle; 
the system further including a flexible tube having a 
plurality of distributed openings along its length to 
distribute inflation gas to the airbag and means for 
inflating the airbag. 
25 it is an object of the present invention to 

provide an airbag or inflatable curtain to protect one 
or more vehicle occupants in a side impact or roll 
over crash event. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. la illustrates the major components of the 
present invention. 

FIG. lb shows a cross-sectional view taken 
through a portion of the airbag of FIG. 1. 

FIG. 2 is a left-hand plan view of the interior 
of a passenger compartment showing the major 
components of the present invention. 

FIG. 3 illustrates a cross-sectional view showing 
the interconnection of an airbag/cushion in relation 
to a roof rail . 

FIG. 4 is an isometric view of an axial flow 
airbag inflator. 

FIG. 5 illustrates the interconnection of the 
inflator with other components of the invention. 

FIG. 6 shows a side curtain or airbag in its 
deployed state protecting occupants within the 
passenger compartment . 

FIGS. 7 and 8 illustrate alternate embodiment of 
the invention. 

FIG. 9 shows an alternate installation of the 
present invention . 
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DETAILED DESCRIPTION OF THE INVENTION 

Reference is now made to Figs, la, 2 and 6. 
FIG. la illustrates a side curtain airbag module 
generally shown as 20. As used herein and in the 
claims, terms such as "top", "bottom", "upper", 
"lower", "front" and "rear" are understood to refer to 
locations viewed from the incerior o£ a vehicle in 
which a side curtain airbag module is installed. 

As best shown in FIG. 2, the side curtain airbag 
module 20 comprises an airbag 22 of sufficient length 
to extend generally from the vehicle's A-pillar 30 
across che B-pillar 32 to the C-pillar 34. As 
illustrated in FIGs . 2and 6, when inflated the airbag 
is of sufficient height to extend from proximate a 
roof rail (38) of the vehicle to at least the lower 
edge of a side window of the vehicle. Put another 
way, the airbag 22 is of sufficient height such that 
when deployed the airbag 22 will be located between 
the side panels 36a and 36b of the vehicle and the 
upper torso of the outboard seated occupant, generally 
shown as 40a and 40b in FIG. 6) . 

The airbag 22 comprises a plurality of sewn 
panels 24a, 24b of woven airbag fabric or panels of 
thermoplastic material that are welded or bonded 
together. With regard to the fabric, airbag material 
permeability is chosen zo march the required time that 
the airbag should be inflated. The top 26 of the 
airbag 22, proximate a seam 28 of the sewn panels 24a, 
24b includes a plurality of openings 40. A plurality 
of fasteners, (not shown) , are used to secure the top 
26 of the airbag 22 to the reinforced roof rail 38 
(see FIG. 3). As best seen in FIG. la, one end of the 
airbag, such as the left, rear end 42a of airbag 22, 
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includes an opening 44. Inserted within this opening 
44 is an airbag inflator 60. In the embodiment shown, 
the inflator 60 includes a plurality of mounting 
brackets or flanges 62a and 62b co permit the inflator 
5 60 to be mounted to an adjacent structural component 
such as the Opillar of the vehicle. The inflator 60 
may be a solid propellant, hybrid, augmented or liquid 
inflator of known variety, which upon activation 
produces, or supplies, pressurized inflation gas to 
10 the airbag 22. In the embodiment illustrated, the 

inflator 60 includes a plurality of axially oriented 
output ports 64. Located within the top portion 26 of 
the airbag 22 is a flexible tube 70. In the preferred 
embodiment of the invention the tube 70 has an 
15 elastomeric inner cube with a reinforced outer sheath 
made of a braided or woven fabric. Alternatively, the 
tube can be made of metal, plastic, rubber or nylon. 
The tube 70 includes a plurality of openings 72 
located along its length. The tube 70 includes ends 
20 74a and 74b. As can be seen in FIG. 5, one end 74a of 
the tube is secured about the inflator 60, which is a 
source of inflation gas, by a bracket 62b, to permit 
the inflation gasses to flow directly into the tube. 
The opposite end 74b of the tube is closed or bonded 
25 shut. It should be appreciated that the inflator 60 
can be mounted to an end 74b of the tube which would 
require that end 7 4a be similarly closed. In 
addition, as can be appreciated, upon activation of 
the inflator 60 inflation gasses will be propelled 
30 through the tube 70. Because of the length of the 
tube 70 the pressure distribution of the inflation 
gasses will diminish in relation to the distance from 
inflator 60. Consequently, the openings 72 in the 
tube 70 may be non-unif ormly distributed along the 
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length of the tube such the entire volume of the 
airbag 22 is inflated substantially simultaneously. 
As can be seen in FIG. la, the distribution of the 
openings 72 in the tube is biased toward the closed 
5 end 74b of the tube 70, chat is the side of the airbag 
22 farthest from the inflator 60. 

As mentioned above, the airbag 22 comprises a 
plurality of joined panels 24a, 24b. The center 22a 
of the airbag, which is located near the seat back 300 

10 of a fronc seat of the vehicle or alternatively near 
the S-piiiar 32, is bonded or sewn shut so that it 
will not be inflated. The bonding or seam line is 
shown as 23a in FIG . 6. As can be appreciated, if the 
airbag 22 were inflated in this location 22a, it would 

15 not provide any measurable degree of occupant 

protection. The lower rear region 22b of the airbag 
22 is similarly bonded or sewn together such that ic 
does not inflate. In addition, this area may be 
reinforced to enable the connection of a tether 80 

20 thereto. One end 82 of the tether is bonded or sewn 
to the lower rear region 22b of the airbag while 
another end 84 of tether 80 is loosely or pivotably 
secured to a structural portion of the vehicle by a 
fastener which is received through an opening 85 in 

25' the tether. Similarly, a lower forward region 22c of 
the airbag 22 is closed so that it does not inflate 
and a second tether 80a is secured thereto. 
Similarly, an end 84a of tether 80a is secured 
proximate a lower portion of the A-pillar 30 to permit 

30 it to rotate downwardly upon deployment of the airbag. 
Various other regions of the airbag, such as indicated 
at 22d and 22e in FIG. la, are sewn or bonded closed 
so that thev do not inflate and channel the inflation 
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gas co specific inflated regions, lobes or portions of 
the airbag 22. 

Beginning at a lower edge 22 f of the airbag is 
folded into an accordion pleat configuration 90 to 
5 achieve the configuration generally shown in FIG. 3. 
In this folded configuration the airbag 22 will 
essentially be formed into a long, tubular-like 
configuration. To keep the airbag in this folded 
configuration, the airbag is enveloped in a breakable, 

10 or tearable, material such as shrink-wrap material 
(cellophane) 92 of a known variety. The folded, 
enveloped airbag 22 is then secured to the roof rail 
38 using a plurality of fasteners, such as retainer 
clips 100a, 100b. As illustrated in FIG . 3, one of 

15 the retainer clips 100b includes a pre-stressed tear 
region 102 to permit each clip to tear open (as 
illustrated in FIG. 6) upon inflation of the airbag. 
The retainer clips 100a and 100b can be secured by 
• fasteners 110 as illustrated in FIG. 3 to the roof 

20 rail. 

As is known in the art, located above the front 
and rear doors of many vehicles are U-shaped grab 
handles that are utilized to assist the occupant in 
exiting the vehicle. One such grab handle 112 is 

25 illustrated in FIG. 3. The fastener 110 utilized to 
secure the grab handle to the roof rail can also be 
utilized to secure the clips 100a, 100b to the roof 
rail. As can be appreciated, the number of clips will 
depend on the individual vehicle. In addition, the 

30 folded, enveloped airbag can be placed in a tubular 

plastic shell' having the pre-stressed section 102; in 
essence the ore-stressed shell can be envisioned as a 
plurality of contiguous retaining clips 100a, b, etc. 
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Reference is briefly made to FIG. 7 that 
illustrates an alternate embodiment of the invention. 
In this embodiment the inflacor 60a is configured such 
that it comprises at least two exit pores 64a and 64b 
5 (opposite to one another) . The inflator, using an 

adapter 150, is secured co opposing sections 70a, 70b 
of a segmented tube 70. The inflator 60a of 
FIG. 7 can be secured co the 3-pillar 3 2 of the 
vehicle . 

10 FIG. 8 illustrates another alternate embodiment 

of the invention.. In this embodiment, the inflator 
60b comprises axial flow ports 64 at both of its ends. 
The inflator is connected to opposing sections 70a, 
70b of the segmented tube 70. 

15 Reference is briefly made to FIG. 9 which 

illustrates a further embodiment of the invention. 
FIG. 9 shows a top plan view of a roof of a vehicle. 
The front windows 200 identify the' forward portion of 
the vehicle. Many vehicles, such as vans and trucks, 

20 include a center console 202 located in front of and 
between the seating locations of the front occupants 
of the vehicle. Located generally in the area of this 
console is a central inflator 60 that is in 
communication, via tubes or conduits 202a, 202b, with 

25 a. section proximate the closed end 74b of opposing 

situated cushions 22. The opposing end 74a of each of 
the cushions 22 is enclosed. Situated within each 
conduit 202a, 202 b is a control -valve 204a, 204b that 
is responsive to signals received from a control unit 

30 206. The control unit is responsive to input signals 
208 received from a plurality of crash sensors (not 
shown) located in and about the vehicle. upon sensing 
that the vehicle is involved in a crash on one or the 
other side of the vehicle, or that the vehicle is 
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involved in a rollover, the controller 206 activates 
the inflator 60 and one of the corresponding control 
valves 204a, 204b to permit inflation gas to flow co 
one or the other of the airbags 22 on the right or 
5 left-hand side of the vehicle in the side impact 
and/or rollover crash event. Alternatively, and 
depending upon the capacity of the inflator 60 of FIG . 
8, the concrol unit 206 may simultaneously activate 
both valves 204a, 204b which will then deploy the 
10 airbags 22 on both sides of che vehicle such that they 
achieve the deployed orientation illustrated in FIG . 
• 6. 
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CLAIMS 



1. A side curtain airbag system (20) 
comprising : 

5 an airbag (22) comprising a plurality of joined 

panels (24a, 24b) and being of sufficient length to 
extend from an A-pillar (30) of a vehicle to be 
secured proximate a Opiliar (34) of a vehicle, when 
inflated the airbag is of sufficient height to extend 

10 from proximate a roof rail (38) of the vehicle to a: 
least the lower edge of a side window of the vehicle; 

a flexible tube (70) located in the airbag and 
having a plurality of openings. (72) along its length 
to distribute inflation gas to the airbag; and 

15 a source of inflation gas (60) communicating with 

the flexible tube for inflating the airbag. 



2. The side curtain airbag system (20) of claim 
1 wherein the openings (72) in the flexible tube (70) 
20 are non-unif ormly distributed along the length of the 
tube such the entire volume of the airbag is inflated 
substantially simultaneously. 



3 . The side curtain airbag 
25 either of claims 1 or 2 wherein a 

22b of the airbag 22 is bonded or 
that it does not inflate. 

4. The side curtain airbag system (20) of any 
3 0 of thei preceding claims wherein a lower front region 

22b of- the airbag 22 is bonded or sewn together such 
that it does not inflate. 



system (20) of 
lower rear region 
sewn together such 



5. The side curtain airbag system (20) of any 
35 of the preceding claims wherein various regions of the 
airbag (22d and 2 2e) are bonded or sewn together such 
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chat they do noc inflate and thereby channel the 
inflation gas to specific inflated regions of the 
airbag . 

5 6. The side curtain airbag system (20) of any 

of the preceding claims wherein beginning at a lower 
edge (22f) of the airbag the airbag is folded into an 
accordion pleac configuration (90) to essentially be 
formed into a long, tubular-like configuration and is 
10 enveloped in a breakable, or tearable, material. 

7. The side curtain airbag syscem (20) of Claim 
6 wherein the folded, enveloped airbag (22) is secured 
to the roof rail (38) . 

15 

8. The side curtain airbag system (20) of any 
of the preceding claims wherein the tube (70) has an 
elastomeric inner tube with a reinforced outer sheath 
made of a braided or woven fabric. 

20 

9. The side curtain airbag system (20) of any 
of the preceding claims wherein the tube (70) has one 
end (74a) that is secured about an inflator 60 that is 
the source of inflation gas to permit the inflation 

25 gas to flow directly into the tube, an opposite end 
(74b) of the tube being closed or bonded shut. 

10. The side curtain airbag system (20) of any 
of Claims 1 through 8 wherein the tube has two ends 

30 which are closed or bonded shut and the source of 

inflation gas supplies inflation gas to the tube at a 
location intermittent of the two closed ends. 



10 



WO 99/4 





INTERNATIONAL SEARCH REPO 



m 



in: nonji Aopncation No 

PU/US 99/00503 



A. CLASSIFICATION OF SUBJECT, MA TTS3 

[PC 6 860R21/16 



According to international Patent Classification ilPCi or ?o coth national classification and IPC 



B. FIELOS SEARCHED 



Minimum documentation searched {classification system followed by classification sy moots) 



IPC 6 860R 



Documentation searcned other man minimum documentation to the extent that sucn documents are included m the fields searched 



lectromc data oase consulted dunng ;ne international searcn (name of data base ana. .vr.ere practical searcn terms useo) 



C. OOCUMENTS CONSIDERED TO 3E RELEVANT 



Category J Citation of document, with indication, where appropriate, of the relevant passages 



Relevant :o claim No. 



P. A 



G8 2 314 300 A (AUT0LIV 0EV) 
24 December 1997 
see figures 
see abstract 

see page 4, line 12 - page 9, line 

EP 0 314 001 A (HS TECH & 0ESIGN) 
29 December 1997 
see figures 1.5 
see abstract 

see column 6, line 9 - line 52 



G8 2 326 335 A (AUT0LIV DEV) 
23 December 1998 
see figures 5.6 
see abstract 

see page 9.. 1 ine 27 - page 11 , 



16 



line 13 
-/- 



1.3,4.6, 
7.9 

2.8 "" 



1-9 



1,5-7.10 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



' Special categories of cited documents : 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but pubiisned on or after the international 

filing date 

V document which may throw doubts on pnonty ciaim(s) or 
which is ateo to establish, tne publication date of another 
citation or other special reason (as specified) 

"O" document refernng to an oral disclosure, use. exhibition or 
other means 

"P" document published prior to the international tiling date but 
later than the pnonty date claimed 



"X" later document published after the international liling date 
or pnonty date and not in conflict with the application out 
cited to understand the principle or theory undertytng the 
invention 

*X" document of particular relevance: the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered lo involve an inventive step wnen the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

*V document member of the same patent family 



Date of (he actual completion of the international search 



29 April 1999 



Date of mailing of the international search report 



10/05/1999 



Name and mailing address of the »SA 

European Patent Office. P 8. 5818 Patentiaan 2 
NL • 2280 HV RijswHk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo ni. 
Fax:(~31.70) 340-3016 



Authorized officer 



O'sylva, C 



TERiNATIONAL SEARCH RJEPOR 



Ini tionai Application No 

PCT/US 99/00508 



Category • Citation o« document, wun maication.wnere appropriate, oi me relevant passages 



C.(Continuation) OOCUMENTS CONSIDERED TO 8E RELEVANT 



Relevant to claim No. 



P. A 



GB 2 319 751 A (AUTOLIV DEV) 3 June 1998 
see figures 

see page 4, line 28 - page 9, line 2 



1,5-7,9 



• 



NTERiNATlONAL SEARCH RJEPOI 

information on patent I jmily memoers 



icnji Aoohcatian ."to 



PCT/US 99/00508 



.-Mer.t coeurr.eni 
cued m searai repon 



P'joticauoM 
date 



Patent family 
memoerfsj 



Puc!i canon 
aate 







A 
r\ 


24-12- 


1997 


NONE 








TP 
tr 


na i /inn i 


A 
M 


u. -7 L C 


1997 


OE 


29610920 


U 


29-08-1996 










0E 


29613731 


U 


26-09-1996 


GB 


2326385 


A 


23-12- 


1993 


G8 


2297950 


A 


21-08-1996 








AU 


689706 


8 


02-04-iyyo 












AU 


4852996 


A 


11-09-1996 












CN 


1181040 


A 


06-05-1998 












EP 


0803257 


A 


26-11-1997 












G8 


2326384 


A 


23-12-1998 












WO 


9626087 


A 


29-08-1996 












US 


5788270 


A 


04-08-1998 












ZA 


9601335 


A 


12-09-1996 



G8 2319751 A 03-06-1998 W0 9822313 A 28-05-1998 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

^ BLACK BORDERS 

^ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
JS( FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



